Cln3 function is linked to osmoregulation in a Dictyostelium model of Batten disease.
Mutations in CLN3 cause a juvenile form of neuronal ceroid lipofuscinosis (NCL), commonly known as Batten disease. Currently, there is no cure for NCL and the mechanisms underlying the disease are not well understood. In the social amoeba Dictyostelium discoideum, the CLN3 homolog, Cln3, localizes predominantly to the contractile vacuole (CV) system. This dynamic organelle functions in osmoregulation, and intriguingly, osmoregulatory defects have been observed in mammalian cell models of CLN3 disease. Therefore, we used Dictyostelium to further study the involvement of CLN3 in this conserved cellular process. First, we assessed the localization of GFP-Cln3 during mitosis and cytokinesis, where CV system function is essential. GFP-Cln3 localized to the CV system during mitosis and cln3- cells displayed defects in cytokinesis. The recovery of cln3- cells from hypotonic stress and their progression through multicellular development was delayed and these effects were exaggerated when cells were treated with ammonium chloride. In addition, Cln3-deficiency reduced the viability of cells during hypotonic stress and impaired the integrity of spores. During hypertonic stress, Cln3-deficiency reduced cell viability and inhibited development. We then performed RNA sequencing to gain insight into the molecular pathways underlying the sensitivity of cln3- cells to osmotic stress. This analysis revealed that cln3-deficiency upregulated the expression of tpp1A, the Dictyostelium homolog of human TPP1/CLN2. We used this information to show a correlated increase in Tpp1 enzymatic activity in cln3- cells. In total, our study provides new insight in the mechanisms underlying the role of CLN3 in osmoregulation and neurodegeneration.